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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a monitor device and a 
monitor method, which enable 
highly precise measurement of 
remaining film thickness or optical 
detection of a process end point 
practically to any materials, a 
miniaturized and light- weight 
polishing device with the monitor 
device, which enables highly precise 
polishing, and a method for 
polishing a semiconductor wafer, 
wherein a semiconductor element is 
formed, highly precisely by using 
the polishing device in a CMP 
polishing process for polishing a 
semiconductor wafer with a rotating 
polishing body. 

SOLUTION: This monitor device 
has a stationary light source which 
monitors polishing state by 
reflection signal light obtained by 
casting probe light on a surface to be 
polished and emits probe light when 
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polished and emits probe light when 
a surface to be polished is polished, 
a photodetector of nonrotation which 
receives reflection signal light, and a 
regression optical part which is 
incorporated in a polishing body 
part, can rotate together with a 
polishing body and projects 
reflection signal light from a 
prescribed position on injecting 
probe light to a prescribed position. 
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TV^iTCO^JB-OjtilSBIBkJWr*. 

[00431 S1 <nw^.z^ titzm-<r>mmmx' 
ii. a«4 2o»9ra]BicffiatUT{-ositA^£ff 

VmZ3t7 r A * 6 1 <^Jgffit=AStS*4 . LtP I . 
Z3t7r>f A6 1 *^aJSt1-47-o-7'3fe(i%S[jKT-* 
0- L*>i.S%^k7T'f>'N'<0J@fflk^c{i:»j!)<J> 
0. ii«T-^^^SStcj:<o^ffiS* { S*vc^4<o 

Z3fc7r^A6 1(CA»t43tgti^L-CLi?. t 
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zmmmmmiz^mmofrii-th KMzznmz 

?t7 7-<A'co^®(7)gt(f?5rn 0 fcU gafllS2 3<DS 
iHmZni bthb*. n 0 ±1 7%cOMffl^t-l.on 

, ± 1 7%<vmnc?>mmtt?z>&mm7ox'mz 

%7rA^b l^mb^m2 3k^m^th. z<» 

[0 04 4] ZVjiolZtZZblzXO. W.ZHlrl 
A6 1 <7>SgffiSr»S4 20ffi5!®®tCa5-9'itl» Z t t:H 

x-% < . m izmwm 2 3 co^® t r-ixei 
^mx-cnmm^wythz ti>z'$&. 7 r >r a 
<m<r>WMWiZm^hKMzW.z.lt7T4i<b 1 

<r>mwizmm±.Wk*mfcthi>mt. ^r^^gi 
mmz>\^<. w^BV&tzMz. m^n^mm 

mizj; *)B&t&Zbtfmm%fztt>lzWim3X htf&^ 

n- cr>m*m>focom?<omimRii. -mz 

R= ((n-n 1 )/( n + n' ))* 
X'4-lhtl. n=l. 5fc-TSfc. n' =1. OWSm 
t0^ffi<7)Kl^t±^4%i:=SrS. La>L&#<^ .TO 

*tthwmx-X7T4*z> \cmmbwm2 3t 

[0045] [mra^nssjgffi] ^mimmt. mmm 
2 3<?>^w\,z^mtwmt<r>!m<?>mte%Lt>-rtz 
&<nK%m±mmiitix^h£X'<nfrmE.<nmmm 

[0046] m=<r>mnMmx'i±. %z%7 r A >«r)<% 

iiOS^Srn,, fcU 391582 3 <73Eilfa*£n, bt 

n 0 ±1 ixowmnx-K-oni ±n%<r>m 
mfimmzGt&mm i o x-mzjty r 4 a 6 1 

0^®ti§<!fl<g2 3i:$:g«-fl.. U>L&* { f>. n 0 
fcn, OffiCkoTlin, ±1 7%^S*r^fr$r?t^ 

ismm 2 3 oastc^ff] b m^m b con mv>s.m 

E.<r)nmB*mwth<Dizm^tc.m3iz. z<r>mm 

mz mntiMzim l& <- wx^tiz, . 

[0047] coiotctscttciOs ®mm&m 

&&mzm«?i-zbtfx'£, K-o&mmbnz^nm 

x-nmmzitMzimthzbtfx-*. 

m*h£*m*?tzbtfiii*?>. 

[0 04 8] mzmmm *mmmB<?>£#<?)® 



■t. *mmBBim-<Dmmmbamz.K7T4/«7) 

V§mb&*mb<r)UzC3W-Zfir>ft&Jk2 2 5rEl 
LX^h&Z'Wmtch. %&%2 2im$l<r)l'>XX- 

mtizzti&zb i>hhf)K zmx'te 1 mcouyxco&tf 
ttnmz7jkZh.x^h. ssz. mmnnm&mzxv^ 

%Z%7 r A A6 1 <7)ig®, 3<r)m.WX'<F>m 

mKzmzt h z b m^mmmmx-mm 

mtx-h*). m.%m2 3i,mmx-$%^mz>zn'>x^ 
h<r>x\ zvmru-ymixmmfttfms® 

IzMiftftlXlUK %Z.K7t4>«> lW^EtlS 

y-£ft?o*:7fc5£&2 2Ji. gZ^r-fA-e 10 
Siffi*^4 2<0»gfgffi^LTH^^«t^(c 

o /o^m 2 2 iz J: 0 S»f . mmmizMM LK9t $ 
it. ff^fe*Wac7)''N , V-5-^o^^2 2^i£[Sl 
^(cSlff^fL^^ %Z%7rl>^ icDiQm&W 

iz. tamuzb^co^mmnm^mm^x'h 

h. Mtc^OflOM'y-5r^->^3t^2 2(i. 

■ttuf. smmz^ ®mmmx'%.$iiUzm j 5ftZi£T& 

r 4 A- 6 ICE 0 i: . f <7)^mR 

[0049] *mmmm<o%&mn 
&co^%<?>nmmwtz>®tf®6iz^tLh. *n 

fS^«im5<7)»ife^®.i:«^^2 2W+<09*»St. 

mz.<n%.7 r 4 *<mmmzhh \syx220 bw.zco 

%7rl A'O^ffit 36*«SBW7 0 XimZtlX^ZtiX 

n?m%h. m6Z'tt%&&2 2tfmL\syxx-mfS& 

Ktzig^<?)®.<nvyx\i*mztiX\^^. zzx-hft 

E.crmmmbmmiz®m&f¥m*zti. mz.<r>K 

7T4'«OSgffi?>mtiim$:nobl. WX22d<m 
#r$$-n 2 fc-f£i£, n 0 + 1 7 %?)&Hrt t'JLo n 2 

± 1 7%^sHrtco®jff*2-*-r&«^j7 ot-mz 

3t7 r-f A6 1 co^ffit UVX2 2 0 5rg*-f.|>. 
[0050] ZOliotCt&ZblzJ;*). mzftyrJ 
A6 1 <WmX'<F>RWWttbVyX2 2 0<9fc£ffi»0 
^ffiWfecORItSrfiS-T S ^ b ifX'% . -?-Og^RWfi 

[0051] tmmmit. v>x 

2 2 0 0*E9(=ft|fiN fcUVX220fc ^EORIt 5: 
[0052] WilK(r)$m&BX'\i . ^"3^7 7 A'<7)jg 
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thbt. n 0 +17%«lrttlOn ! ±17%?) 

&w?wmmm?&imm7 ox-^-^y r 4 

n„ tn z ^®Ci-^T*in 2 ± 1 7%cOJSiJr3^f ! f 1 £ 
^\TJ,XVyX2 2 0<DH®Ct£i8<J7 0tuyX200 
[00 5 3] ^ioH-t&.TiiKJ:'). t$«<JiIiiR<0 

[0054] [ m jwrnnmm ] *mmm<r>%&?k 2 

2<7)ftifi£Om^^ll7(C*-r„ *HJiS^.®(i^5^ife 

H 7 KJH -"T , 2 2 (iBuPft?* 2 2 1 b ffl&% 
<¥3k222bZM:l. JgtC^O 14 89 14 

»4. H?Sf3t^2 2 lco<fT«tg4 2cOMJ9f^ffit^ 
6«&&<21KfS(t£>fll>. 
[ 0 0 5 5 ] r 4 6 1 i03KiOa33t^|6] 

<0<N;:!£tt«t&8cDl4Ji. ^^HMl*^ 
^^fcg^l-^KI^t^ftl.. -eco^rttc, 891 
4<DHBPafc7)*# £ti#7 r 4 /<- 6 1 frbtmt&X 

hZblzX*). %-%,7T4J<6lfrbmt&Ta- 
X%cnm.<n^t^')!-mt LXii. 1 4 Sril 

T\ S$4 20&ffigffl±^oro-7'ftO!?3St<£Kfc 

^mttzumti^thzkizx nwrnmrn^mmx 

AWr-yizm^ZitZ Z b tfX'% h . 

tc&z<r>&otM. Y )\A*mm&. m^i^xxh 

i o o 5 6 1 1 tz . xmm&mtmxt fcastosos 
w&t z&z-sb-ttxm \z>zb\i#t u\ *^ssb 

2 (cl OSftT . IHZft7 r 4 A- 6 1 HR O&tf £ t 

2<7)Ml5fSS^rD-7'5t<OHS3t<afii;^ffi5- 

dfc^'T'^. jgic89 1 40-t^P^tcJ; O^&ftr 
am x<r&mcW- yizttmh z t * { T'# h . 

[0057] [ «^tEti»B ] *mm®0)wmm* 

tt&2 9 «2 3 h^EKfl^-S-ftoft^J^ 
2£ElL-0>l>£.TV>Ag$r.&. 3fc?^2 2li«S<7> 



4*»4.^4>il^rQ-7*3t»iS«[4 20»gfSWc^ 

mtht vvmtzmi ixitozbtfh*). mw*M 
X(ox# y htixmmmiz®MX'£%^m-&tfhi 

<0X\ Z<7)Q>l r 7-zft^>ft¥& 2 2 IZX Ofm^V-i 
XVXX-y HZ& r )&tS0>X'h&. ft. imiZfctX. 

m-&amtmzMat*b<m. ttzum-Rmztw, 

EMSttmt <r>f$l,z >J U-%&%iWHzimx t Rv ». Z 

nxotzixtmm-'ju xn&imw-yiznm 
frhmz%^x'm.%<*miii%2 6izi v&tt&z 
[0058] vxmm ttim — -%,%<nmm%x' , * 
ftmtxmiiKtf. T^&cD&tfomoz-x'h*®. 

Wcr> : t-?$m.iffij$.tZ>ZUiWo£X'i>%\,\ Z<r> 

b%. mtomfthamma&w&mL-th. 

[ 0 0 5 9 ] £ fc. 13LhiWBl,fc» Ml^MIBKB 

StettlSttTjftWtttt^tf 4 L<1f : 2rt.^.g». 
Sir, Zffitzibiz. *ttaj»2 6^ift:^*8l (^H 

mMm^(om.^miz^tb-fi>tzMz. mt< 
iiffimtft^t>m&ztuz^7*-?zmm?z 

ttz. ±-?mmi. tmmmww-y^miztt&L 
xw-y^®<nw&mmhtzMz. m l<u£ 
®at-uyx&mm&fz#><7>m w®*) 

i£^?ri^^- oyst^^^btRit^tLT^ai-rs 
3t»t»4L<(±7e^aiS2 6coB?icao (^n^)^' 

oaaEttajsisfco^TJi^w 1 1 o - 1 5 0 9 6 3& 

^H^l l-04 7485Siq#fi I Pl 0-289 1 

nzm^ztix^z. 

[0060] zuzttz. xwmz-fi&mt. m 
+ mmm5 2. m-Jk22. wm. m tzivs 
w\-3ttfx-?x®&zimg£5-iz^x o izmm 
m tm^mmx-mm itz> u rmx-m ozb&mi 
\>\ 

[0061] zo)ii o izte-f&mtt. %<rrtm-3k 
tf. ff±SP*fc. tHj&-f&0fg5683 1^*7^34 

\zw&ftxm&hWitb. izftvt>ii. nitmb 
mmtzmbtfm-sztix^h. zzx\ m-s 
%^m±mfrbmLtz%ffi,m&%<®& 
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ximmks.z^-xzw.z tr-^xr u y * 2 5 . # 
T9asn«:£stt&feiM>. 7 r -c* 

[0062] [»+^Hfc»»] m-s SBH, $EL 9 

AfcttSftDMSftU /-fXft<7U7#) kLT3fe 

o o k fc =g-sg®tet*{7S RW^ti* 5 ; 3 . 4 %xh 
h. 7u-ym>mm^K<rm.mmmm4 1 ti* 

<ffi$^£.rka { £>6<DT\ *^a&2 6K*|(ftCA 

mt hfamem&x «*f s c k 

[0063] Z0>; 4 X5t!±ft#OS/NltS:(£T$^ 
KB'. *£. JUfltA 

wmsmwmmx'hh. ztibemwmtnm^ 
xmMztix^%fr~>fc. *mm&x-itftyT4'to) 

k Uz. mzm®tf®%ZtiX^%^t§>£t,zZ<r)i®W(?) 
k##4U\ 



[oo64]0iikii2 tc*-f <o«±*nnye©<o- 
mwmmxhi. 11111 »-owfcMSr^rH 1 

5 IdrH v£ HZKOft 7 7 -f v A^^Stlk WW 

mzztix^z>&x'<r>?mi m 2111 1 

*)&Zft7 r 4 n*6 1 <03gS$6 5 OfcAIlT'fcl. . 6 1 
«S37T>fA, 7 Kidc03t7r'f AottT**) 1 ). 

2iirD-73tW(5ffi73l6l- 7 5tiRW<i^jt<0fs«i^ 
|6rC&S. 7 6{4mij^)3t7r'f^'61*>4>ailttl.aj 
W7 , o-7jtRWIIZtfM67T^A6 1^7Jtt*R» 

ft-f*<7)3ti*^*-t. 7 3ttaa»7^j-7*3t<oejwsr 

IH, 7 4t±R»ffi^5tOf5ffi^|6]t-J>^. 7 7telt5Z<7) 
«flB7 3<0ffiML 7 8liigfflc7>fi£;ft (ftft) T*9. 
3£7r>fVN'<0tt7 lk^HOJSffi8 0«0^S8 0<0^-t 
ftJ£T"J>6. ft#f|7 8»iri7tf)®i)T^aU. 4 50D5 

3S7t4 Ac7>%&, SSkSiiS. ^nnmrru-y 

k ^.r k fc & 9 . 4 fc^«^W*Ztf)«ffifcSt* 
6B*WHct>^Lv>fl5-caiifftkiif^c:kt>**. 8 1 

i2ttat7-o - 73t<oaj »*^a*fft c« s-r arc* 

0. 11- 6gT'J>S„ 4)t,.8 2{±7n-7jfo^lSZ 
<DS£ffi 8 0 tft v k & ORStft T* "5 . AS* 

[0065] 7n-7^*^Z^3t7 r /N'tHSJSO 
UJBB{2^-cO*M^O^& k H*T3i Ot«*t 
S. HZO3fe7r^A'61«0tt7 lt»oT*l*J7 2(C 
|6j*>oTfS»rsrn-75e»iAStA 7 8T'^ZO«B 

8 o t ai* l . mvift 8 1 -ea*f $ tix tust-r s k «c 

o-7^{J77|6]7 3t3f5ffiL. S«4 20«WSffltA 
*-|Sl7 3fcKSf^MOffit87j[Slk{iSlS(cP§ 
^^T^ScOT'. dCU!)^OR&tfi-^(i^7 6{Cj{, v 
oT7J(Sl7 4(cfgffiL.. ^Z<O^S8 0t5*^TgZO 
*7r-fACASWI8 1, SJfA78T'AStL. W7 1 
fc»->T#m7 5fcg***.'*fc. 83^lSKZS»f$ 
^oR5tTD-73KJi5t7r'f >n'0«i7 1 KttLT 1 6 
Sk±^<#.OT^&/i^Cl^Zc03t7T'f a'6 1 
OftMZ- Viffiftttr. W,-<r>R7T<irtb 1 i&m 
WzmZtlX&btlZ. iOf*ORWft-f3t031ffl± 
^-<OHS£^®kHfi|-C*>5co-C. K^4nK-&. - 
O i "3 tc LTR»ffl»#H3lHftlil» 2 6 (CA» LTft^ 

[0066] *Hil^©TJi^Z<03t7 t A *<K%-<n 
m8 0lzmZTv-7%<?)%.ttjtt><1ffilii&2 6t 
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10 0 6 7] JSLhOWfCii. MH^tfXZ. 

tmBw%mwt ix. w,-<mt? r^A6i «sz<o 

3SH8 0O**%lc#LT#fiti$ftT^4#££iK 
■H Lfc . -T SSBffl»iiOftt:az«3tt7 t 4 /< 

6 10S5-«9iBffi, g-<«7r>(A6 2^m-£0igffi 
4fctt£~^ffiffiWfflitT-£oTt>li<, -Til^igffi 

Mt. &<%mimmz ttz t » 07 i/7**>ffl««* 

fgH. JBH. US. JR^. »-b. 

i>yt7T4J<cr>ffimzit7T4J-mmzftLximmz 

[0068] JUJttf)8ffiHT1±3fc7 7 -< K<0«E?r3K7 r 

a > wman t x mmzt hztizx^yur^m 
t> uz&. ^+<ommm<ommt ixmrntftizx 

K£fK LT bfrnKagMUW htih. Z ffltn-Um 
O»BR*l*0fc*>fc7 WTjefcSfcMclimrf 4 £ t 

^ j^a^ss* (an**** 4 & t 

xm*tis>. 

too69] if^+-ff)mmmm] *mtmmi±. 

r-fK61. 6 2fcLT?RftJ: , M43T£m;i4#7 
r4v\*£fflvvo^4jrt'0*SfS- HZ. SBE, JB3E. 
«A. »t. *A. &ira+<0»WB»i:ll$r&. *H 

Fivyr 4 ^X'vhAWX'. '<ypjuy 

T-fAiOtJBBHttM. SIC 9y-vYVitnT 

37tf«HWi^f H;P7 r -f AJ: 0 < -f4 
£ fc tfT'S , foei/W h';U7 r 4 A\fc 0 t*(HCJS 
NA*1»4,rfciWii*6. *Ht6jBS0^7r^A'fcL 
T7*W (») «*>U*» h/r-r KMF* L< 
fflV^fl.4, 

[0070] j&zmmx'ii .%yr-i /immim 

4fc<;Bflg£KO:i hfl:£@4.I fc #Jii#4 . SE 

£4*. 3t7r^^-ojtsii$* j av^T\ wmwm. 



**(£<, \ 3 Ytcimx-n LR*M§#3£$r 'ft 4 C fc *>' 
T*&4fc»<c*;:?£S*>:i Mta:E4,r fca*T 
£4. 4fc. 3£7-MA')!fiSNAT'<fe40)T\ S^CS 

«jfw)*e**seHt4c: t arc* . #^os3Hc*t 

t4S4S**Sv^. 

[0071] CUJM LfclB — -SH— <0£JS»SST\ 

[007 2] laJJWBLfc* ^Hifcff? 

JSC&ilLT. 8BS«JBWE-^Ofc»C. SP/i^ffl 
^4^J±Ig^T*0^fflAW4L<^i3A4. 4 
fc. mtm^tlXli. ffiL^ttHfcRWflM** 1 
fcttSfu «IOJfc*>fc. *tWHS2 6<OiHc4M6» 

^HtRtt«#^^ffcSr®SSlcSittS-r4)t^{c, if 4 L 
*\ 4feJi^HfcRW^tt<0#8B«fciHtRlt#tt<0SI« 
«BHBiw«^-yTfi6C»i6L 

*24tcfti4. JgKJtfc. R«*36»^l*iSLh«lil« 
ftfl*Mi* . 0<JOlW)*S:4i*K««#k LT^a-T4 

ojjoiaftasttfBfco^TJittWF 10-150963& 

xmm-1 1-047485^^1^1 0-289 1 

nzmnztix^z. 

[0073]$ 6lC*fc. *»WOt-^SSatt. 
+ (fflitf«»5 2. 3lfi*»2 2. tm». ») (C«* 

ffl L«3K^ft^TMS l^v u rmx-m ozttmtL 

[0074] ^<nm-% 
if. »±at*t . ElC-f 4fflS£fi 31fci-v7h34 

tciU6$nTigiE^4S*t, (c^ttAii., »jhat»fc 
m&hmttFmiittix^h. zzx\ 

? imiz&h i . @tiSHM> t> m Ltz%tfm&Ltc 

<»jtS»te*>4it^K*LTV^4. Zff)Xo(,zL 
Ximfim.WZ.'<-Xt:Z<1Rt>t'-AZTV-yt2 

JiJ-r4i§^) . 3fc^aiSI^9fa^E*^SLTgS^4 
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Sfafc**** X A3i*» fell h . 

[0075] 

OTi i *ffl«8«ORfhO i £ . 

S/>hI«£fifl:£0i>cfca j ai3^ fl-?8Mtt«*«» 

[HBOflMl&IMin 

[hi i m-*nMMmn*-*tiM.. mmmmcomm 
[02 ] &-<mtm®.<?)*-9m.. m®$kw.<n>wm 
[03 ] «=, ftH*>»m*Ri!rf-&%-?iHL 

[05 ] ?^<mwm.<n>ei<r>rtv-i¥f^iz%&Jkff> 
[06 ] 8*. »t««OB»«*|fiW*fl«)^-* 
[07 1 »AOSat^O£b^W-*»ofc3l£*3R» 

[09 ] CMPQMidK>tffiB'?&&. 

[0i o] eaw*-?gsfc8f^§<oKffi£*-r« 
[0in m+ommmoz-fi&m.. mm&som 

S0TJ>&. 

[012] %7r^/V)Wfi01B«^i^Brcft&. 
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WW 
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6 1 
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70 




7 1 




72 
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104 WMfSS. 

105 mmm 

106 mm 

107 Ifi(^iA) 

108 ro-r^i:RWfl^ 

109 ^E-^gS 



1 1 o mm 

22 1 fif&IG** 
22 2 tfc|g£*3 



(HI] 



[09] 



12 33 




Tf§== 



32 106 



T 



CH23 




12 33 



/ 42 
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1M V 105v 
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